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Abstract Quality management system implementation has become a must for construction companies
in some countries to be able to enter tenders. One of the most common quality standards is the ISO
9000 quality management standard and many companies seek ISO 9000 certification in today’s highly
competitive market. However, in getting this certification, most companies face difficulties, such as the
high amount of paperwork, improper documentation, poor communication among employees and project
participants, and low employee morale as a result of lack of motivation. In this study, a web-based office
automation systemwas developed. Web facilities and the database management capabilities of Microsoft
Visual Studio 2008 were applied to create a data warehouse that was aimed to reduce paperwork,
create a proper documentation system, improve communication, and calculate employee performances,
in order to create a motivation system for company personnel. Short-term feedback of the practical
implementation of the system demonstrated its practicality and advantages, and the positive view of the
managers. Also, it is anticipated that long-term feedbacks would also prove its appropriateness and ease
of use.
© 2011 Sharif University of Technology. Production and hosting by Elsevier B.V.
Open access under CC BY-NC-ND license.1. Introduction
Quality Management System (QMS) certification has be-
come amust in today’s highly competitive constructionmarket.
One of the most commonmethods of quality management sys-
temapplication to a construction company is ISO 9000 certifica-
tion. While the reason for many companies wishing to achieve
a qualitymanagement certificate, like ISO 9000, is only for eligi-
bility to enter tenders, some other companies seek for ISO cer-
tification to benefit genuinely from its numerous advantages.
However, construction companies face a number of difficulties
in the certification process, including an increase in paperwork,
an improper documentation system and poor communication
among personnel. As a result, these may cause re-working, as
mentioned by Alshawi and Ingirige [1], low worker interest
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Open access under CC BY-NC-ND license.in applying new working methods [2–5], and low employee
morale and motivation. These problems make the certification
process arduous and thus some companies might even give up.
The aforementioned problems will, on the other hand, in-
fluence company performance. Literature shows a considerable
increase in the field of supply chain performance and its effects
on company performance [6–19], and company performance
management and measurement [20–25]. The majority of re-
searchers used structural equation modeling and, through the
development of a number of hypotheses, tried to prove or re-
ject them based on a survey among different experts. However,
research on performance quantification is relatively scarce, and
less attention has been paid to employee performance.
A number of office automation systems are currently being
used, such as Autodesk Constructware, Business Collaborator,
and e.Build.ca. Autodesk Constructware creates a centralized
database of all project documents, which can be accessed by
all project participants, and which is capable of managing
documents, design, bidding, costs, construction and operations.
Business Collaborator facilitates collaboration across teams,
automates processes and enables access to project information.
It is only aimed to automate traditional paper-based processes
to improve response times, reduce errors and cut costs. The
Collaborative Business Platform from e.Build.ca is an online
collaboration and project management tool designed for the
planning, design and implementation of construction projects.
However, these programs were not designed for measuring
employee performance, or provide a decision tool for managers
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Structure (OBS) with appropriate lines of communications for
ease and inform recipients by messages on his mobile phone to
save time and enhance performance.
This research fills this gap by developing a system to
measure the performance of personnel and subsequently apply
the obtained performance factor tomotivate and appreciate the
personnel, which in-turn affects employee performance and,
consequently, company performance.
The objectives of the present research study were to over-
come QMS deployment problems and create a decision tool
for company managers to track employee performances. The
data warehousing technique and soft computingmethods were
applied to develop a system called Performance Management
Support System (PMSS). PMSS is a web-based office automa-
tion system thatmeasures the performance of employees based
on three management factors of time, cost and quality. Each
of these indexes could provide useful information for man-
agers [26] and are emphasized by many researchers [27–29].
The measured performances can further affect their standing
in the company and also their salaries. This is highly effective
on the motivation of personnel, as a result, creating a com-
petitive environment among personnel and encouraging them
to undertake their responsibilities in the shortest time with
the lowest costs and at the highest quality level. Thus it over-
comes QMS deployment difficulties and ultimately imposes
continuous improvement. PMSS is generally designed and de-
veloped for every organization type; however, due to the more
complex nature and uniqueness of construction projects and
construction companies [30], the practicality of the developed
system was checked through evaluations with experienced
general managers of some construction companies and ISO cer-
tification agencies. Time saving, cost reduction, less paperwork,
easier communication and more efficient documentation were
affirmed to be the most important advantages of PMSS. The
feedbacks approved the appropriateness and applicability of
the system in the construction sector.
2. Literature review
2.1. Quality management
Quality management is a critical component in the success-
ful management of construction projects. ISO 9000 certification
is the most successful quality management system for many
construction companies. However many researchers (e.g., [2–5,
31–37]) emphasized the difficulties of the certification process.
These include an increase in paperwork, an improper documen-
tation system and poor communication among personnel. Soft
computing and Internet technology is believed to be a good so-
lution for such problems [38,39].
Many attempts have been devoted to solving such problems
and inconsistencies in the construction industry. LamandNg [2]
used an Internet-facilitated quality management environment
that aims to examine the potential of applying the web-based
techniques to collect, manage, access and distribute quality-
related data at the construction project level. Kim et al. [35]
developed a Personal Digital Assistant (PDA) which used a
wireless web-integrated system, and which was intended to
perform quality inspection and the defect management of
apartment housing projects. The ISO 9000 QualityManagement
Information System (QMIS), developed by Chin et al. [32],
was proposed to integrate scheduling with the quality system
process. However, lack of enthusiasm still exists amongworkers and employees. They believe that the certification
process and application of a quality standard will control their
performance, and will act as a controller limiting them [40].
Thus, an Integrated Information System can help overcome
quality management system deployment difficulties in a
construction company.
2.2. Performance management
In today’s highly competitive market, traditional organiza-
tional management methods cannot be considered appropriate
strategies. Recent developments in database management sys-
tems, Internet technology and office automation systems en-
courage managers to apply these methods to their company
in order to survive and compete with their competitors. Per-
formance measurement is one of the most important decision
tools for managers.
A performance measurement system can be defined as a set
ofmetrics used to quantify both the efficiency and effectiveness
of actions [41,42]. Performance measurement methods are
attractive to researchers, as stated by Phusavat et al. [43,44].
ISO 9001:2008 clearly specifies performance measurement as
part of its requirement no. 8. Performance measurement helps
to bringmore scientific analysis into a decision-making process.
It underlines the change towards management by information
and knowledge, instead of primarily relying on experiences and
judgment [43].
Since 1980s, the focus of performance measures shifted
from purely financial factors to a combination of financial
and non-financial ones. The factors affecting performance
measurement in different research studies are based on one, or
a combination of some criteria like finance, operations, quality,
safety, personnel and customer satisfaction. Methods like the
balanced scorecard, the performance pyramid, the performance
measurement questionnaire, the results and determinants
framework, the performance prism, the economic value added,
and the Skandia navigator have recently been used [13,45–57].
Ho [21] states that performance refers to the achievements,
in quality and quantity, of an individual or groupwork. Employ-
ees are critical components of business success [21] and their
performances directly influence company performance [58].
Thus effective strategies to motivate and enhance employee
competency are of urgent need for companies. Literature does
not show much work on employee performance. Medlin and
Green [59] examined the relationship between the constructs
of employee engagement and employee optimism, as a means
to improve employee performance. Kuo et al. [25] researched
using productivity and attendance as evaluation criteria for
employee performance. Tarng and Liu [60] developed a docu-
ment management system that creates microfilm from all doc-
uments, which in turn could be used to evaluate employee
performance.
Lack of proper links between information systems and per-
formance measurement systems is highlighted in different
studies [47,54]. They stated that advances in information tech-
nology, such as data warehousing and web-based technologies,
can support performance measurement systems to achieve en-
hanced efficiency and effectiveness. Laitinen [61] emphasized
the role of management information systems in delivering in-
formation to managers. He points out that a CEO spends, on
average, 23% of total working time on getting information. He
continues that, togetherwith informing and reviewing informa-
tion, information-handling occupies, on average, 51% of a total
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tems on performance measurement was discussed in a study
conducted by Phusavat et al. [43].
It can be concluded that the importance of company per-
formance and the factors affecting it are stressed in different
studies. However, a quantitative employee performance mea-
surement method rarely exists. Thus it is believed that it is nec-
essary to conduct a more comprehensive study on employee
performance. Considering an Integrated Performance Mea-
surement System (IPMS), a quantitative method using a data
warehousing technique was, thus, developed, which calculates
employee performance by using three classic project progress
issues, such as cost, time and quality [62]. These metrics were
emphasized in a number of research studies, to be themost im-
portant measurement factors of performance [63–67].
Thus employee performance measurement and motivation
of personnel could create a competitive environment among
them, which in-turn would help managers to control their
subordinates, together with enhancing company performance.
2.3. Data warehousing
Enterprises are increasingly turning to software systems
to seek support for enterprise performance measures [68].
Companies need to have proper information systems and
database management systems to capture and keep different
information, which are their most valuable resources.
Successful support of managerial decision-making is criti-
cally dependent upon the availability of integrated, high qual-
ity information, organized and presented in a timely and
easily understood manner [69]. Despite the growing need for
more information, every day organizations create billions of
bytes of data about all aspects of their business. It is estimated
that only a small fraction of the data that are captured, pro-
cessed and stored within the company is actually ever made
available to executives and decision makers [70]. The concept
of a Data Warehouse (DW) is part of the response by IT to meet
this need, as pointed out by Golnabi et al. [71]. A functional
DW organizes and stores all available data needed for informa-
tional and analytical processing over a historical time perspec-
tive [72], and provides decision makers with consistent, timely,
reliable and accessible data without a negative impact on the
operational systems from which the data is extracted [68,73].
DW by itself does not create value. The value comes from
the use of its data in other applications. Another fact is that
a DW is not a ready package to be bought and used by a
company; instead, it should be specifically designed to meet
company needs. This idea encourages companies to develop
their own DW and appropriate computer applications to solve
and overcome their difficulties, and take the maximum benefit
out of data warehousing capabilities.
Jarke et al. [73] define a DW as a structured extensible
environment designed for the analysis of non-volatile data,
logically and physically transformed from multiple source
applications to align with business structure terms, and
summarized for quick analysis. An important concept of a DW is
that its data comes from one or more operational applications,
manipulated into a common format for the warehouse, and
inserted into the warehouse with any necessary calculations
or additional appended data. Then, the data are loaded into
appropriate reference tables for efficient query performance,
analysis, reporting or datamining by the user, through different
available tools, such as web applications or crystal reports.
A relevant data mining tool is On-Line Analytical Processing(OLAP), which provides a service for accessing, viewing and
analyzing large volumes of data with high flexibility and
performance. The essential characteristic of OLAP is that it
enables a numerical and statistical analysis of data organized
in a multi-dimension [72,74].
DW typically uses multidimensional, as well as relational,
storage structures [68]. The multidimensional structure phys-
ically stores the data in array-like structures that are simi-
lar to a data cube. In the relational structure, the data are
stored in a relational database using a special schema (star or
snowflake) instead of a traditional design. The developed sys-
tem in the present study uses a relational structure, considering
star schema.
Multidimensional OLAP is used for a multidimensional
database system, and a relational OLAP for a relational database
system. The relational OLAP is designed to remove the technical
constraints of traditional data access methods, resulting in a
faster response and ease of use [75].
A number of research studies on DW applications in the
construction industry [76–80] show that it has considerable
application potential. Historical data storage and access, data
extraction from different internal and external data sources,
data cleansing and analysis, and OLAP capability in report
retrieving are main characteristics of data warehousing, which
encouraged authors to consider it for the present system
development.
Different departments exist in a construction company, and
each of them has its own activities and work procedures. These
departments may use their own Information Systems (IS). On
the other hand, a company normally has several projects that
could also have their own IS. These systems are considered as
data marts for the main office data warehouse. A data mart is
a subset of an organizational data store, usually oriented to a
specific purpose. The developed system uses the data marts to
calculate employee performances and provide different reports,
using OLAP capabilities.
Thus, the data warehousing technique could be a proper so-
lution for companies to develop integrated database manage-
ment systems and decision tools.
3. Methodology and system development
The methodology was based on developing a web-based
office automation system for performance measurement using
a data warehousing technique. Considering the results of a
literature survey, the system development took place in almost
two years. Then consulting with some experts in both fields of
management and IT, the primary pilot model was revised and
the present system was developed and ready to be practically
checked at the end of 2009.
The developed system consists of three major parts includ-
ing databases, user interfaces and web applications. Microsoft
Visual Studio 2008 was used to develop the main structure of
the system. Microsoft Visual Studio is an Integrated Develop-
ment Environment (IDE) from Microsoft, which can be used to
develop console and graphical user interface applications along
with web sites, web applications and web services [81]. The
database of the system was created using the Microsoft SQL
Server 2005, which is a Relational Database Management Sys-
tem (RDBMS). User interfaces andwebpages of the systemwere
designed and developed using ASP.NET which is used to build
dynamic web sites, web applications and web services. C# (C
Sharp) was used to connect database, user interfaces and web
applications.
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employee will be assigned to each position in OBS. Personnel
profiles and login accounts will then be created. The users can
access the system through an authentication page. Different
departments, projects, activities and their related datawill then
be defined. Users can use the message transfer mechanism of
PMSS to send and receive work. The performance of each work
undertaken is measured in three dimensions, namely time,
cost and quality, and the performance of the employee will be
calculated using the proposed formulas. A sample application
diagram of PMSS is shown in Figure 1.
Various tables and databases are used to develop the system.
An organization structure table is used to develop theOBS of the
company. The departments and profiles of company employees
are defined in the profile table. Projects and their related
data are entered into the system through the tables, named
as project, activity type, activity group, activity and resource.
The heart of the system is the message table, which has the
capability of transferring data, sending and receiving messages,measuring performances and storing all reports. The DW then
uses the databases from different departments and projects to
extract the necessary data to perform the required queries. The
message table, shown in Figure 1, is not physically connected
to other tables, since it can also be used by external users
like clients, consultants, contractors and material suppliers,
which are not placed in the organizational structure of the
company. Therefore, it uses logical relations with other tables.
The organization structure table has a ‘‘one to many’’ relation
which means that each position in the OBS can have several
positions under it.
Although the construction industry still prefers traditional
hard copy documentation [1], PMSS aims to encourage
construction companies to use IT and Internet facilities by
its motivation system. The system will be installed on the
company’s main server and each user can login through the
Internet. The user interfaces are as user friendly as possible,
so that there is no need to be a professional computer user.
The developed system facilitates the company to keep a copy
of every single piece of work in its databases.
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PMSS can be accessed through the Internet by different web
browsers, such as Mozilla Firefox, Microsoft Internet Explorer,
Google Chrome, Opera, etc. Users of the system can be anyone
who is assigned a username and a password. The system
consists of the following parts.
4.1. OBS development
The setup and installation authority is given to the
company’s General Manager (GM) to define the company OBS.
Among the different organizational structures [82], a functional
organizational structure is used in PMSS, since most of the
companies prefer it nowadays [83]. OBS creation has a dynamic
structure which means that there is no limit to the number of
horizontal and vertical levels; thus, each company can create
its own OBS structure. One of the weaknesses of the functional
structure is its low team member motivation [83]. PMSS,
with its performance measurement feature and its motivation
system, is deemed well to overcome this problem and make
the functional structure more efficient. GM can delegate his
authority to other personnel, such as head of the estimating
and tendering department or head of the design department,
to be able to create, define or modify projects, activities and
resources. Other users have only access to the data for their
work. A sample page of OBS creation is shown in Figure 2.
4.2. Project, activity and resource definition
Projects, activities and resources are specified by estimating
and tendering department. After defining the projects and
their related activities and resources, the system is ready to
be implemented. Projects are defined to the system using the
interface shown in Figure 3.4.3. Message transfer system
All sending and receiving of work in PMSS are done
through message transactions between users of the system,
and through predefined lines of communication. Each user has
a communication panel including ‘‘Negotiation’’, ‘‘Submitted’’
and ‘‘Performed’’ inboxes in his interface, which allows
composing a message, negotiating over a received work,
submitting work or performing work. Each message has two
parties: a sender and a recipient. The sender of the message has
alternatives of ‘‘Negotiate’’ on resources of thework or ‘‘Submit’’
it directly to the recipient. If the message came to the recipient
through ‘‘Negotiate’’, he has the right to send back his opinion
to the sender. This process can continue until both parties come
to an agreement on the estimated resources required for the
work.
If thework came from the sender through ‘‘Submit’’, then the
recipient has no right to object to the estimated resources, just
do thework and send it back. The resources can be time,money,
machinery, material and manpower. The sender is capable of
checking the workload of the recipient to fix the duration of the
work.
The recipient of any message will be informed by a short
message through his mobile phone as soon as receiving a
message in his inbox. In a typical compose page, as shown in
Figure 4, the head of the design department prepared amessage
to the head of the estimating and tendering department for
estimating the price of a tower crane.
Once the work is completed by the recipient it will be sent
back to the ‘‘performed’’ inbox of the original sender. Performed
resource fields will be filled by the recipient, based on actual
resources used. A sample of the performed message from the
head of the estimating and tendering department to the head
of the design department is shown in Figure 5.
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Once the original sender receives a performed work, he will
compare the estimated resources with the actual resourcesused, check the accuracy of the work and assign a grade for
its quality. For every performed work, an Activity Performance
Factor (APF) will automatically be calculated by the system
using Eq. (1).
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ity is considered in Eq. (1). They defined productivity to be the
ratio of output to input:
APF = Test
Tper
×WT + CestCper ×WC +
Qper
Qest
×WQ . (1)
Test and Cest are the estimated time and cost, respectively.Qest of
all activities is always assumed to be 100 and is not negotiated.
Hoehn [85] and Neely et al. [57] pointed out the need to
recognize different weights when measuring performance.
WT ,WC and WQ represent the weighted factors of time, cost
and quality, respectively. These factors are defined for every
single activity, while specifying its resources by the estimating
and tendering department. They explain the importance of each
parameter.WT ,WC andWQ are considered as percentages and
their sum is always equal to 100%.
Tper and Cper represent the actual time and cost used. Qper
is the quality grade and is assigned by the original sender
on the basis of 0 to 100 measures. The subjectivity of Qper
is believed to be minimized by considering the number of
mistakes/errors/deficiencies, the delay in reading messages,
and percentage of work actually completed in Tper and Cper. One
higher level authority will also be informed about the assigned
Qper. Qper will be calculated by the following formula:
Qper = DestDper ×WD +
Mest
Mper
×WM + PCperPCest ×WPC , (2)
where Dest is acceptable delay for the company and is assigned
by the estimating and tendering department, Dper is recipient
delay time in reading the message, which is a percentage of
Dest,Mest is the number of allowedmistakes/errors/deficiencies
for a specific activity, and varies for different activities, which
is assigned by the estimating and tendering department, Mperis the number of mistakes/errors/deficiencies occurred in a
performed work, and PCper is the percentage of work com-
pleted. PCest is the estimated percentage of work completed
within the assigned time (Test) and by default is assumed to
be 100%. WD,WM and WPC are weighted factors of delay, mis-
takes/errors/deficiencies and percentage of work completed,
respectively. WD,WM and WPC are considered as percentages
and defined by the estimating and tendering department for
each activity, and their sum is always equal to 100%.
APF may be equal, less or more than 100%. If it is less than
100%, it means that the submitted work was performed at a
lower level than expected. If it is equal to 100%, it means that it
was performed as expected. If it is greater than 100%, it means
that it was performed at a higher level than expected.
Every employee has a Performance Factor (PF) in the
company. PF is updated, based on the OBS level, by using
Eq. (3) or (4).
If the employee is at the lowest level in OBS, nobody gives
him reports:
PF =
n∑
1
APFi
n
× (1− 0.005w), (3)
where APFi is the work performance obtained from a specific
work and n is the number of total work performed so far, andw
is the work experience of the employee in years. Other factors
like the salary and education of an employee could also impact
PF; however, only work experience was considered due to its
higher importance.
If there are lower positions in OBS, giving reports to him:
PF =
n∑
1
APFi
n × (1− 0.005w)+
m∑
1
PFj
m
2
, (4)
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employee, and m is the number of lower level employees that
so far give reports to him.
Obviously, an employee with a higher PF will have better
standing in the company. Besides, depending on the policy of
the company, these factors can be effective in determining an
increment to the salary or other types of reward, since rewards
will support the performance measurement system in being
more effective [86,87]. Performance measurement can actually
change the lives of people and organizations if implemented
and used properly [88]. Thus, it is expected that such an
applicationwill stronglymotivate employees to performbetter.
4.5. PMSS reports
DW can extract the data from different departments and
projects and, after cleansing, use them to provide various
reports. It can also keep them as historical data for future use
and reference. For instance, PFs can be shown on the OBS chart,
as one of the reports of the system, as shown in Figure 6. The
reports are online and updated automatically as any change
occurs in the work and database.
Another report PMSS provides is the amount of delay each
person caused in message reading. The difference between
receiving and reading times of all received messages will be
calculated and accumulated for each person. These delays could
be shown both in tabular format and graphically, and could also
be shown on the OBS chart. Cost reports, cash flow reports,
activity reports, position reports and many other types of
reports could also be retrieved based on need.
5. System evaluation
As stated by Laitinen et al. [89], IS can provide several ben-
efits, such as improved productivity, innovation, market shareand cost saving. The evaluation of an IS can be viewed as an
exercise in determining its implementation success. Implemen-
tation success refers to different factors to be achieved; thus,
evaluation is a multidimensional concept [90]. These factors
vary according to different group (users, developers, managers)
perspectives and the type of information system to be evalu-
ated.
5.1. Primary system evaluation
Since the main focus of PMSS is construction companies,
the pilot model was run with managers of some construction
companies in Northern Cyprus and Iran, and ISO 9000
certification agencies in Iran.
The primary feedbacks attested that PMSS will provide a
competitive environment among employees and thus can help
companies to overcome the difficulties of quality manage-
ment system implementation and ISO certification. Managers
pointed out some benefits provided by PMSS including time
saving, cost and expense reduction (as a result of decreased
paperwork, reduction of administrative staff, decrease in office
expenses, decrease in archiving space, etc.) accuracy increase,
easier and faster performance measurement and calculation,
and communication improvement. However, there were some
recommendations for improving the practicality of the system,
including:
• Allowing a time extension after initial submission of the
work;
• Considering matrix OBS as well;
• Considering three other resources (material, manpower,
and machinery) in performance calculation as separate
parameters;
• Checking the recipient workload before submitting new
work.
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of them applied to the system. A time extension, after fixing
the estimated resources, was added to the system, so that it
was possible to bargain and change the resources after work
submission. The matrix OBS could not be considered in the
system since it is considered a limitation. Material, manpower
and machinery were already considered to affect the cost, and
their affects were included in the Cest and Cper. The recipient’s
existing workload consideration was also included, as shown
in Figure 4. The modified PMSS was run again with the same
managers, and they found it satisfactory and recommendable.
5.2. Final system evaluation
After final revision, the modified PMSS was practically
installed in two construction companies in Iran at the end of
2009. After almost one month of training and debugging the
system, it was implemented in those companies. The authors
planned for two different feedbacks including short-term and
long-term; the former from managers and the latter from both
managers and employees. Short-term feedback was attained
after one month of practical implementation. The summary of
the short-term feedback from managers of two construction
companies is as follows:
5.2.1. Cost reduction
One of the main advantages of PMSS was stated to be cost
reduction. The managers believed that reducing the number of
administrative personnel up to 50% would lead the company to
cost savings including salaries, office space, furniture, indirect
costs, food, etc. Another benefit of reducing the number
of employees was stated to be making management more
straightforward. It is obvious that managing a company with
less numbers of employees is much easier. Cost saving and
streamlining management would be more tangible for large
companies.
5.2.2. Time saving
Another advantage was reported as being time saving. As
declared by managers, the average delivery time for different
work would be minimized by a message transfer system. It was
also highlighted by ISO certification agencies that according to
their experiencewith other IT systems, the spent administrative
time would reduce between 40% and 60%.
5.2.3. Other benefits
Less paperwork, proper documentation and archiving and
easier communication were also emphasized by managers, as
a result of DW and IT usage. One manager expressed that
archiving space, after ISO 9000 certification, was expanded to
being 4 times bigger than before certification. They had to
extend the buildings for administrative and archiving purposes.
This imposed considerable expense on the company, including
the need for new personnel, and also caused some difficulties in
communication and data access. He claimed that using a system
like PMSS would help companies prevent such extra expense
and effort. On the other hand, an important issue for a manager
is fast and easy access to necessary information, which can be
achieved easily by utilizing a system like PMSS.
Managers also revealed that more accuracy would be
attained by using PMSS. Almost 100% accuracy would be
provided, compared with 15%–20% human errors faced by
companies as stated by some managers.5.2.4. Application difficulties
The only difficulty of PMSS application was believed to
be the resistance of personnel. Clearly, every new system
faces some resistance and adaptation difficulties. Management
commitment and ability would encourage personnel to accept
the new system and procedures.
Long-term feedback was expected to be obtained after
longer time usage of PMSS. The authors expect to receive
both managers and employees feedback after at least one
year of PMSS practical implementation. As short-term feedback
demonstrated thepracticality and advantages of PMSS, together
with the positive view of the managers, it is anticipated that
long-term feedback will also prove its appropriateness and
ease of use. Motivation cannot be measured yet, since it
requires employee performance to be observed and evaluated
after at least 6 months of PMSS implementation. However,
with the effects of PFs on salaries and recognition, motivation
will undoubtedly be imposed on employees. Therefore, PMSS
advantages will be more documented with long-term feedback
results.
6. Practical and managerial implications of PMSS
Performance measurement systems and information sys-
tems receive considerable attention nowadays; thus it is
expected that PMSS, with both characteristics, will provide nu-
merous and important advantages for its users. Although PMSS
is still running in two construction companies, and long-term
feedback has not yet been received, it is believed, and somehow
proved by short-term feedback results, that some main practi-
cal and managerial implications of PMSS are:
• Positive effects on working behavior of employees and
managers.
• Creation of a competitive environment among employees to
perform theirwork in the shortest time,with the lowest cost,
and to the highest quality level.
• Provision of a decision tool for managers to have quick and
reliable access to employee performance, and tomonitor the
overall performance of their organization.
• Motivation of employees for better performance as a human
resource management tool.
• To encourage companies seeking ISO 9000 certification or
QMS deployment to start and continue the process, and
overcome implementation difficulties.
• Reduction of costs through a reduction in the number
of administrative personnel, office space and equipment,
archiving space, etc.
• Assist organizations to make the best use of resources, such
as time, cost, manpower, machinery and materials.
7. Conclusions
Companies seeking quality management system deploy-
ment, like ISO 9000 certification, face numerous discouraging
difficulties. Major difficulties are paperwork, documentation,
communication and lack of motivation.
Using a web-based office automation system, called Perfor-
mance Management Support System (PMSS), managers would
be promptly provided with accurate information about their
business. PMSS reduces paperwork through appropriate IT uti-
lization, decreases documentation problems by the use of a
data warehouse, overcomes communication problems by using
Internet and mobile phone facilities, and, finally, assists the
A.R. Rezaei et al. / Scientia Iranica, Transactions E: Industrial Engineering 18 (2011) 742–752 751company in getting ISO certification as a part of its qualityman-
agement system.
On the other hand, PMSS encourages employees to perform
their jobs in the possible shortest time, with the lowest cost,
and at the highest quality level to gain higher PFs. Obtaining
higher PFs will provide a better standing of the employee in the
company and contribute to earning more prerequisites.
PMSS only considers functional OBS and takes three indexes
of time, cost and quality in performance calculations. Further
studies can be conducted on other types of OBS and also
separate consideration of three other resources in calculations.
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